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count settlement information including past account set-
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Description
[Technical Field]

[0001] The presentinvention relates to a program and
a system for determining creditworthiness of a borrower,
suitable for highly accurately determining the creditwor-
thiness of the borrower company to determine whether
or not to make a loan.

[Background Art]

[0002] When a financial institution makes a loan to a
start-up, a bank employee determines the creditworthi-
ness of the borrower company. This determination of
creditworthiness is made after considering various infor-
mation such as the past financial statements and busi-
ness records of the borrower. However, for example, for
a large number of borrower companies for which the de-
termination is to be made, the determination work may
be delayed, which also needs to reduce the labor burden
of the determination work. On the other hand, such a
determination for loan requires high determination accu-
racy because it may be a matter of life and death for one
company whether or not to obtain a loan. There are no
conventional systems that automatically and highly ac-
curately make such a determination for loan.

[Summary of Invention]
[Technical Problem]

[0003] Therefore, the present invention has been de-
vised in view of the above-mentioned problems, and an
object of the present invention is to provide a program
and a system for determining creditworthiness of a bor-
rower, which are capable of automatically and highly ac-
curately determining the creditworthiness of the borrower
company for which a financial institution determines
whether or not to make a loan.

[Solution to Problem]

[0004] In order to solve the above-mentioned prob-
lems, a borrower creditworthiness determination pro-
gram according to the presentinvention is for determining
creditworthiness of a borrower company. The borrower
creditworthiness determination program causes a com-
puter to execute: an information acquisition step of ac-
quiring latest account settlement information of a borrow-
er company for which creditworthiness is to be newly
determined and market potential information about a po-
tential of a market in which the borrower company for
which creditworthiness is to be newly determined devel-
ops business; and a determination step of using a degree
of association between a combination of reference ac-
count settlement information including past account set-
tlement reports acquired in advance and reference mar-
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ket potential information about a potential of the market
in which the company for which the reference account
settlementinformation has been acquired has developed
business and creditworthiness determined based on the
past account settlement reports, the degree of associa-
tion being represented in three or more levels, so as to
determine the creditworthiness of the borrower company
based on the degree of association between the combi-
nation of the reference account settlement information
corresponding to the account settlement information ac-
quired at the information acquisition step and the refer-
ence market potential information corresponding to the
market potential information acquired at the information
acquisition step and the creditworthiness, the degree of
association being represented in three or more levels.

[Advantageous Effects of Invention]

[0005] Itis possible to automatically and highly accu-
rately determine the creditworthiness of a borrower com-
pany even without requiring special skills or experiences
to determine whether or not a financial institution makes
a loan to the borrower.

[Brief Description of Drawings]
[0006]

[Fig. 1]

Fig. 1 is a block diagram illustrating the whole con-
figuration of a system to which the present invention
is applied.

[Fig. 2]

Fig. 2is adiagram illustrating a specific configuration
example of a search apparatus.

[Fig. 3]

Fig. 3 illustrates an example of degrees of associa-
tion between reference account settlement informa-
tion and creditworthiness represented in three or
more levels.

[Fig. 4]

Fig. 4 illustrates an example in which degrees of as-
sociation for combinations of the reference account
settlement information and reference management
plan information are made.

[Fig. 5]

Fig. 5 illustrates an example in which degrees of as-
sociation for combinations of the reference account
settlement information and reference market poten-
tial information are made.

[Fig. 6]

Fig. 6 illustrates an example in which degrees of as-
sociation for combinations of the reference account
settlement information and reference intellectual as-
set information are made.

[Fig. 7]

Fig. 7 illustrates an example in which degrees of as-
sociation for combinations of the reference account
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settlement information and reference market condi-
tion information are made.

[Fig. 8]

Fig. 8 illustrates an example in which degrees of as-
sociation for combinations of the reference account
settlement information and reference external envi-
ronment information are made.

[Fig. 9]

Fig. 9 illustrates an example in which degrees of as-
sociation for combinations of three types of reference
information are made.

[Fig. 10]

Fig. 10 is a diagram for explaining another form of
degrees of association.

[Description of Embodiments]

[0007] Hereinafter, a borrower creditworthiness deter-
mination program to which the present invention is ap-
plied will be described in detail with reference to the draw-
ings.

[0008] Fig. 1 is a block diagram illustrating the whole
configuration of a borrower credit determination system
1 in which the borrower credit determination program to
which the present invention is applied is implemented.
The borrower creditworthiness determination system 1
includes an information acquisition unit 9, a search ap-
paratus 2 connected to the information acquisition unit
9, and adatabase 3 connected to the search apparatus 2.
[0009] The information acquisition unit 9 is a device for
a person who uses this system to input various com-
mands and information, and specifically, includes a key-
board, buttons, a touch panel, a mouse, switches, and
the like. The information acquisition unit 9 is not limited
to a device for inputting text information, and may include
a device such as a microphone that can detect voice and
convert it into text information. Further, the information
acquisition unit 9 may be configured as an image cap-
turing device capable of capturing an image, such as a
camera. The information acquisition unit 9 may include
a scanner having a function of recognizing a character
string from a paper-based document. Further, the infor-
mation acquisition unit 9 may be integrated with the
search apparatus 2 described later. The information ac-
quisition unit 9 outputs the detected information to the
search apparatus 2. The information acquisition unit 9
may also include means for retrieving position informa-
tion by scanning map information. The information ac-
quisition unit 9 also includes a temperature sensor, a
humidity sensor, a flow rate sensor, and other sensors
capable of identifying substances and physical proper-
ties. The information acquisition unit 9 may include
means for automatically fetching character strings and
data posted on an internet site.

[0010] The database 3 stores various information nec-
essary for determining the creditworthiness of a borrow-
er. Stored as the information necessary for determining
the creditworthiness of a stock borrower are data sets of
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reference account settlement information including the
past account settlement reports, reference management
plan information about a management plan acquired from
a company, reference intellectual asset information
about intellectual assets owned by the company, refer-
ence market condition information about the market con-
dition at a certain pointin the past, and reference external
environment information about the external environment
in a certain period of time in the past, and their associated
creditworthiness determined in the past.

[0011] Inotherwords, in addition to such reference ac-
count settlement information, any one or more of the ref-
erence management plan information, the reference in-
tellectual asset information, the reference market condi-
tion information, and the reference external environment
information are associated with the creditworthiness de-
termined in the past, and these are stored with this as-
sociation in the database 3.

[0012] The search apparatus 2 includes, for example,
an electronic device such as a personal computer (PC),
but may be embodied as any other electronic device such
as a mobile phone, a smartphone, a tablet terminal, and
awearable terminal, instead ofthe PC. The search device
2 allows a user to obtain a search solution.

[0013] Fig. 2 illustrates a specific configuration exam-
ple of the search apparatus 2. The search apparatus 2
includes a control unit 24 for controlling the entire search
apparatus 2, an operation unit 25 for inputting various
control instructions via operation buttons, a keyboard, or
the like, a communication unit 26 for performing wired
communication or wireless communication, an estima-
tion unit 27 for making various assessments, and a stor-
age unit 28 for storing a program for performing a search
to be executed, typified by a hard disk or the like, which
are all connected to an internal bus 21. In addition, a
display unit 23, which serves as a monitor that actually
displays information, is connected to the internal bus 21.
[0014] The control unit 24 is a so-called central control
unit for controlling each component mounted in the
search apparatus 2 by transmitting a control signal to the
component via the internal bus 21. Further, the control
unit 24 transmits various control instructions via the in-
ternal bus 21 in response to operations through the op-
eration unit 25.

[0015] The operation unit 25 is embodied by a key-
board or a touch panel, and an execution instruction for
executing a program is input from the user. When the
execution instruction is input by the user, this operation
unit 25 notifies the control unit 24 of the execution in-
struction. In response to receiving this notification, the
control unit 24 executes a desired processing operation
in cooperation with the components including the esti-
mation unit 27. This operation unit 25 may be embodied
as the information acquisition unit 9 described above.
[0016] The estimation unit 27 estimates a search so-
lution. In executing an estimation operation, the estima-
tion unit 27 reads out various information stored in the
storage unit 28 and various information stored in the da-
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tabase 3 as necessary information. This estimation unit
27 may be controlled by artificial intelligence. This artifi-
cialintelligence may be based on any well-known artificial
intelligence technique.

[0017] Thedisplay unit 23 includes a graphic controller
that creates a display image based on the control by the
control unit 24. The display unit 23 is realized by, for
example, a liquid crystal display (LCD) or the like.
[0018] In the case where the storage unit 28 is com-
posed of ahard disk, predetermined information is written
to a corresponding address in the storage unit 28, and
is read out from the storage unit 28 as needed, based on
the control by the control unit 24. Further, the storage
unit 28 stores a program for executing the present inven-
tion. This program is read and executed by the control
unit 24.

[0019] The operation of the borrower creditworthiness
determination system 1 having the above-described con-
figuration will be described.

[0020] In the borrower creditworthiness determination
system 1, for example, it is assumed that three or more
levels of degrees of association between the reference
account settlement information and the creditworthiness
are set in advance and acquired as illustrated in Fig. 3.
The reference account settlement information reflects
the account settlement reports of companies that have
been examined in the past. In other words, on the basis
of the current time point at which the creditworthiness of
a borrower is to be determined, the reference account
settlement information reflects the past settlement re-
ports of the companies that have been examined before.
Examples of this reference account settlement informa-
tion include all data related to account settlement of the
companies that provided the account settlement reports,
including financial statements, for example, typically, the
numerical values of the book information and financial
information described in the financial statements, such
as current ratio, current liability, equity capital ratio,
shareholders’ equity, total capital, gearing ratio, interest-
bearing liabilities, equity capital, recurring profit margin,
recurring profit, sales, return on assets, recurring profit,
total capital, net profit, recurring profit growth rate, net
recurring profit, previous recurring profit, sales, repay-
ment ability, years of debt redemption, interest-bearing
liabilities, operating funds, cash flow, operating profit, and
depreciation expenses. In addition to such numerical val-
ues in the financial statements, the reference account
settlement information may include information as to
whether or not it is insolvent, how much borrowing from
officers, inventory assets (inventories), etc. it has, and
the like. These pieces of reference account settlement
information may be for one year or several years.
[0021] The creditworthiness may be ranked as "nor-
mal", "to be careful", "possibly bankrupt", "substantially
bankrupt", "bankrupt”, etc., or displayed as a percentage,
with 100% indicating the highest creditworthiness and
0% indicating the lowest creditworthiness. This credit-
worthiness is pre-collected as a data set with the refer-
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ence account settlement information. This creditworthi-
ness may be used as it is, for example, if there are any
records of determination made previously by a financial
institution. Further, the creditworthiness may be calcu-
lated based on the number of cases where a loan was
approved and the number of cases where a loan was not
obtained, with the same or similar reference account set-
tlement information. Incidentally, this creditworthiness is
given tothe company that provided the reference account
settlement information. Accordingly, in the past exami-
nation, such data sets can be obtained by acquiring the
companies that provided the reference account settle-
ment information and the creditworthiness given to the
companies. A large number of such cases are collected
inadvance. Forthe account settlementinformation, since
there is not exactly the same account settlement infor-
mation between companies, the account settlement in-
formation itself may be categorized. Specifically, refer-
ence account settlement information P01 to P03 in Fig.
3 may be account settlement information classified by
type, and may be classified by separation based on the
profit margin, the amount of profit, or the like, for example.
Further, it may be categorized by a pattern (e.g., a large
amount of accounts receivable, a large amount of enter-
tainment expenses, and no inventory because of the
service industry).

[0022] Thus, through data sets of such reference ac-
count settlement information and the creditworthiness, it
can be seen how the data related to various account set-
tlements generated in the reference account settlement
information was determined in the loan examination.
Thus, the account settlement data described in the ref-
erence account settlementinformation and the creditwor-
thiness are a data set. Accordingly, collecting data sets
of the reference account settlement information and the
creditworthiness makes it possible to know how the cred-
itworthiness has been determined in the examination af-
ter what kind of settlement reports was made in the past.
[0023] In the example of Fig. 3, itis assumed that the
input data is, for example, the reference account settle-
ment information P01 to PO3. Such pieces of reference
account settlement information as the input data are
linked to the outputs. For each output, creditworthiness
as an output solution is represented.

[0024] The pieces of reference account settlement in-
formation are associated with creditworthiness serving
as their output solutions through three or more levels of
degrees of association. The reference account settle-
ment information is arranged on the left side with respect
to the degrees of association, and each creditworthiness
is arranged on the right side with respect to the degrees
of association. The degree of association indicates which
of the creditworthiness has high association with the ref-
erence account settlement information arranged on the
left side. In other words, this degree of association is an
index indicating what creditworthiness is likely to be as-
sociated with each piece of reference account settlement
information, and also indicates the accuracy in selecting
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the most probable creditworthiness from the reference
account settlement information. In the example of Fig. 3,
w13 to w19 are illustrated as the degrees of association.
These w13 to w19 are represented in 10 levels as listed
in Table 1 below, in which the closer to 10 points, the
higher the degree of association between the corre-
sponding combination as an intermediate node and the
corresponding creditworthiness as an output; on the con-
trary, the closer to 1 point, the lower the degree of asso-
ciation between the corresponding combination as an
intermediate node and the corresponding creditworthi-
ness as an output.

[Table 1]
Symbol | Degree of association

w13 7
w14 2
w15 9
w16 5
w17 2
w18 1

w19 8
w20 6
w21 10
w22 3

[0025] The search apparatus 2 acquires in advance
such degrees of association w13 to w19 in three or more
levels illustrated in Fig. 3. Specifically, in assessing the
actual search solution, the search apparatus 2 accumu-
lates the past data on the reference account settlement
information, and which of the creditworthiness was used
for that information, analyzes and examines them, and
thus makes the degrees of association illustrated in Fig.
3 in advance.

[0026] For example, it is assumed that certain refer-
ence account settlement information has been deter-
mined to be "possibly bankrupt". It is assumed that. In
such a situation, it is assumed that many pieces of ref-
erence account settlement information having a similar
pattern are also determined to be "possibly bankrupt". In
this case, the degree of association for "possibly bank-
rupt" becomes strong. On the other hand, it is assumed
that, among pieces of reference account settlement in-
formation having exactly the same pattern (classifica-
tion), many of them are determined to be "substantially
bankrupt" while a few of them are determined to be "pos-
sibly bankrupt". In such a case, the degree of association
for "substantially bankrupt" becomes strong, and the de-
gree of association for "possibly bankrupt" becomes low.
[0027] The analyzing and examining may be per-
formed by artificial intelligence. In such a case, for ex-
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ample, for the reference account settlement information
P01, analysis is performed from the past result data of
determination on the creditworthiness. This may be ex-
tracted from, for example, the past result data of deter-
mination on the creditworthiness in the past loan exam-
ination, stored in the financial institution. For the refer-
ence account settlement information P01, if there are
many cases of "possibly bankrupt", the degree of asso-
ciation that leads to this "possibly bankrupt” is set higher,
and if there are many cases of "substantially bankrupt”,
the degree of association that leads to this "substantially
bankrupt" is set higher. For example, for the example of
the reference account settlement information P01, it is
linked to "possibly bankrupt" and "substantially bank-
rupt", and from the previous cases, the degree of asso-
ciation of w13, which leads to "possibly bankrupt", is set
to 7 points, and the degree of association of w14, which
leads to "substantially bankrupt", is set to 2 points.
[0028] Further, the degrees of association illustrated
in Fig. 3 may be those between nodes of an artificial
intelligence-based neural network. Specifically, the
weighting coefficients for the outputs of the nodes of this
neural network corresponds to the above-mentioned de-
grees of association. Further, the network is not limited
to the neural network, and may be of all decision-making
factors constituting artificial intelligence.

[0029] Such degrees of association are what is called
learned data in artificial intelligence. After such learned
data is created, when a new determination is actually
made on creditworthiness from now on, the creditworthi-
ness will be predicted by using the above learned data.
In such a case, the latest account settlement information
of the borrower company for which the creditworthiness
is to be actually newly determined is acquired. This ref-
erence account settlement information may be for the
last year or several years. This account settlement infor-
mation is composed of the same type of data as the
above-mentioned reference account settlementinforma-
tion.

[0030] The acquired new account settlement informa-
tionisinput by the information acquisition unit 9 described
above. The information acquisition unit 9 may be config-
ured to acquire such account settlement information as
electronic data.

[0031] Based on the new account settlement informa-
tion acquired in this way, for that account settlement in-
formation, the creditworthiness that is likely to be deter-
mined is actually searched for. In such a case, the de-
grees of association illustratedin Fig. 3 (Table 1) acquired
in advance is referred to. For example, if the acquired
new account settlement information is the same as or
similar to P02, itis associated with "normal" by the degree
of association w15 and with "substantially bankrupt" by
the degree of association w16. In such a case, "normal”
with the highest degree of association is selected as the
optimum solution. However, it is not essential to select
the one with the highest degree of association as the
optimum solution, and "substantially bankrupt", which
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has the lower degree of association but whose associa-
tion is recognized, may be selected as the optimum so-
lution. Instead of this, it goes without saying that an output
solution to which no arrow is connected may be selected,
and any other output solution may be selected in any
other priority as long as it is based on any degree of
association.

[0032] In this way, it is possible to search for the cred-
itworthiness to be determined from the acquired new ac-
count settlement information and display the resulting
creditworthiness to the user (consultant, bank employee,
customer). The user, who sees the search result, can
grasp the degree of credit of a borrower candidate based
on the retrieved creditworthiness. Incidentally, in a proc-
ess of outputting this creditworthiness, instead of or in
addition to simply displaying the retrieved creditworthi-
ness, an advice may be provided including display of a
specific amount of loan to be provided based on this cred-
itworthiness.

[0033] In the example of Fig. 4, it is assumed that, as
inputdata, reference account settlementinformation P01
to P03 and reference management plan information P14
to 17 are used, for example. As such input data, inter-
mediate nodes illustrated in Fig. 4 are combinations of
the reference management plan information and the ref-
erence account settlement information. Each intermedi-
ate node is further linked to outputs. For each output,
each creditworthiness as an output solution is represent-
ed.

[0034] Inthe example of Fig. 4, itis assumed that com-
binations of the reference account settlementinformation
and the reference management plan information have
been made. The reference management plan informa-
tion relates to the details of a management plan. Exam-
ples of the details of the management plan include infor-
mation described in general management plans, such as
vision, action guidelines, management policy, goals,
analysis of opportunities, threats, and strengths (inter-
nal/external environment analysis), gap analysis with
goals, medium-term management plan (necessity and
formulation procedure), single-year management plan,
and sales target. As the reference management plan in-
formation, the information obtained from the companies
that has previously been examined may be used. From
the companies that have been examined, the reference
account settlement information, the reference manage-
ment plan information, and the results of determination
on creditworthiness for these pieces of information will
be obtained. For the reference management plan infor-
mation, since there is not exactly the same management
plan between companies, the management plan itself
may be categorized. Specifically, the reference manage-
ment plan information P14 to P17 in Fig. 4 may be infor-
mation classified by type, and may be classified by sep-
aration based on the sales target, the management pol-
icy, orthe like, forexample. Further, it may be categorized
by a pattern (e.g., a pattern of a single-year management
plan or a pattern of a vision), for example.
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[0035] In the example of Fig. 4, it is assumed that, as
input data, the reference account settlement information
P01 to P03 and the reference management plan infor-
mation P14 to 17 are used, for example. As such input
data, intermediate nodes illustrated in Fig. 4 are combi-
nations of the reference management plan information
and the reference account settlement information. Each
intermediate node is further linked to outputs. For each
output, creditworthiness as an output solution is repre-
sented.

[0036] The combinations (intermediate node) of the
reference account settlement information and the refer-
ence management plan information are associated with
each other through three or more levels of degrees of
association for creditworthiness, as the output solutions.
The reference account settlement information and the
reference management plan information are arranged on
the left side with respect to the degrees of association,
and each creditworthiness is arranged on the right side
with respect to the degrees of association. The degree
of association indicates which of the creditworthiness has
high association with the reference account settlement
information and the reference management plan infor-
mation, which are arranged on the left side. In other
words, this degree of association is an index indicating
what creditworthiness is likely to be associated with each
piece of reference account settlement information and
reference management plan information, and also indi-
cates the accuracy in selecting the most probable cred-
itworthiness from the reference account settlement infor-
mation and the reference management plan information.
It is possible to make a determination depending on the
actual management plan and also the success probability
of the subsequent business, in addition to the account
settlement information, and the possibility of collecting
funds will also be different. Therefore, the optimum cred-
itworthiness will be searched for based on the combina-
tions of the reference account settlement information and
the reference management plan information.

[0037] In the example of Fig. 4, w13 to w22 are illus-
trated as the degrees of association. These w13 to w22
are represented in 10 levels as listed in Table 1 in which
the closer to 10 points, the higher the degree of associ-
ation between the corresponding combination as an in-
termediate node and the corresponding output; on the
contrary, the closer to 1 point, the lower the degree of
association between the corresponding combination as
an intermediate node and the corresponding output.
[0038] The search apparatus 2 acquires in advance
such degrees of association w13 to w22 in three or more
levels illustrated in Fig. 4. Specifically, in assessing the
actual search solution, the search apparatus 2 accumu-
lates the past data on the reference account settlement
information and the reference management plan infor-
mation, and which of the creditworthiness was suitable
for these pieces of information, analyzes and examines
them, and thus makes the degrees of association illus-
trated in Fig. 4 in advance.
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[0039] The analyzing and examining may be per-
formed by artificial intelligence. In such a case, for ex-
ample, for the reference account settlement information
P01 and the reference management plan information
P16, analysis is performed on the creditworthiness from
the past data. If there are many cases of creditworthiness
"possibly bankrupt”, the degree of association that leads
to this "possibly bankrupt" is set higher, and if there are
many cases of "normal" and there are a few cases of
"possibly bankrupt”, the degree of association that leads
to "normal" is set higher and the degree of association
that leads to "possibly bankrupt” is set lower. For exam-
ple, in an example of intermediate node 61a, it is linked
to the outputs of "possibly bankrupt" and "normal”, and
specifically, based on the previous cases, the degree of
association of w13 that leads to "possibly bankrupt" is
set to 7 points; the degree of association of w14 that
leads to "normal" is set to 2 points.

[0040] Further, the degrees of association illustrated
in Fig. 4 may be those between nodes of an artificial
intelligence-based neural network. Specifically, the
weighting coefficients for the outputs of the nodes of this
neural network corresponds to the above-mentioned de-
grees of association. Further, the network is not limited
to the neural network, and may be of all decision-making
factors constituting artificial intelligence.

[0041] In the example of the degrees of association
illustrated in Fig. 4, a node 61b is a node in which the
reference management plan information P14 is com-
bined with the reference account settlement information
P01 and for which the degree of association for "substan-
tially bankrupt" is w15 and the degree of association for
"to be managed" is w16. A node 61c is a node in which
the reference management plan information P15 and
P17 are combined with the reference account settlement
information P02 and for which the degree of association
for the creditworthiness is w17 and the degree of asso-
ciation for the creditworthiness is w18.

[0042] Such degrees of association are what is called
learned data in artificial intelligence. After such learned
data is created, when a search for determining the cred-
itworthiness is actually performed from now on, the above
learned data will be used. In such a case, in addition to
the account settlement information, management plan
information is acquired from the company for which the
creditworthiness is to be newly determined. This man-
agement plan information corresponds to the above-
mentioned reference management plan information, and
data on gap analysis with the goals of the company as
the determination target, a medium-term management
plan, and the like may be fetched or directly received as
an input.

[0043] Based on the new account settlement informa-
tion and management plan information acquired in this
way, the optimum creditworthiness is searched for. In
such a case, the degrees of association illustrated in Fig.
4 (Table 1) acquired in advance is referred to. For exam-
ple, in the case where the acquired new account settle-

10

20

25

30

35

40

45

50

55

ment information is the same as or similar to P02 and
the management plan information is the same as or sim-
ilarto P17, a node 61d is associated through the degrees
of association, and this node 61d is associated with "sub-
stantially bankrupt" by w19 and with "to be careful" by
the degree of association w20. In such a case, "substan-
tially bankrupt" with the highest degree of association is
selected as the optimum solution. However, it is not es-
sential to select the one with the highest degree of asso-
ciation as the optimum solution, and "to be careful”, which
has the lower degree of association but whose associa-
tion is recognized, may be selected as the optimum so-
lution. Instead of this, it goes without saying that an output
solution to which no arrow is connected may be selected,
and any other output solution may be selected in any
other priority as long as it is based on any degree of
association.

[0044] Further, Table 2 below provides examples of
degrees of association w1 to w12 extending from the
inputs.

[Table 2]

Degree of association

Symbol
w1 8

-

w2

w3

w4

w5

w6

w7

w8

w9
w10
w11
w12

AN O|lW|O|]O|O | N

RN
o

N

[0045] An intermediate node 61 may be selected
based on such degrees of association w1 to w12 extend-
ing from the inputs. In other words, a higher one of the
degrees of association w1 to w12 may be given a higher
weight to select the intermediate node 61. However, the
degrees of association w1 to w12 may all have the same
value, and the weights to select the intermediate node
61 may all be the same.

[0046] Fig. 5illustrates an example in which combina-
tions of the above-mentioned reference account settle-
ment information and reference market potential infor-
mation, and three or more levels of degrees of associa-
tion between the combinations and the creditworthiness
are set.

[0047] The reference market potential information is
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any data about the potential of the market in which the
corresponding company intends to provide products or
services. This reference market potential information in-
cludes various data based on blogs, analyst reports, se-
curities reports, advertisements, press releases, news
articles, etc. in the corresponding market. For the refer-
ence market potential information, the market potential
itself may be categorized. Specifically, reference market
potential information P18 to P21 in Fig. 5 may be infor-
mation classified by type, and may be classified by an
analyst performing separation based on whether or not
the market growth rate is a specific percentage or more
per year, for example. Further, it may be categorized by
apattern (e.g., a patternindicating that the market growth
rate increases rapidly or gradually), for example.

[0048] In the example of Fig. 5, it is assumed that, as
input data, the reference account settlement information
P01 to P03 and the reference market potential informa-
tion P18 to 21 are used, for example. As such input data,
intermediate nodes illustrated in Fig. 5 are combinations
of the reference market potential information and the ref-
erence account settlement information. Each intermedi-
ate node is further linked to outputs. For each output,
creditworthiness as an output solution is represented.
[0049] The combinations (intermediate node) of the
reference account settlement information and the refer-
ence market potential information are associated with
each other through three or more levels of degrees of
association for creditworthiness, as the output solutions.
The reference account settlement information and the
reference market potential information are arranged on
the left side with respect to the degrees of association,
and each creditworthiness is arranged on the right side
with respect to the degrees of association. The degree
of association indicates which of the creditworthiness has
high association with the reference account settlement
information and the reference market potential informa-
tion, which are arranged on the left side. In other words,
this degree of association is an index indicating what
creditworthiness s likely to be associated with each piece
of reference account settlement information and refer-
ence market potential information, and also indicates the
accuracy in selecting the most probable creditworthiness
from the reference account settlement information and
the reference market potential information. The possibil-
ity of collecting funds will change depending on the actual
market potential, in addition to the account settlement
information. Therefore, the optimum creditworthiness will
be searched for based on the combinations of the refer-
ence account settlement information and the reference
market potential information.

[0050] In the example of Fig. 5, w13 to w22 are illus-
trated as the degrees of association. These w13 to w22
are represented in 10 levels as listed in Table 1 in which
the closer to 10 points, the higher the degree of associ-
ation between the corresponding combination as an in-
termediate node and the corresponding output; on the
contrary, the closer to 1 point, the lower the degree of
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association between the corresponding combination as
an intermediate node and the corresponding output.
[0051] The search apparatus 2 acquires in advance
such degrees of association w13 to w22 in three or more
levels illustrated in Fig. 5. Specifically, in assessing the
actual search solution, the search apparatus 2 accumu-
lates the past data on the reference account settlement
information and the reference market potential informa-
tion, and which of the creditworthiness was suitable for
these pieces of information, analyzes and examines
them, and thus makes the degrees of association illus-
trated in Fig. 5 in advance.

[0052] The analyzing and examining may be per-
formed by artificial intelligence. In such a case, for ex-
ample, for the reference account settlement information
P01 and the reference market potential information P20,
analysis is performed on the creditworthiness from the
past data. For example, in an example of intermediate
node 61a, itis linked to the outputs of "possibly bankrupt"
and "normal”, and specifically, based on the previous
cases, the degree of association of w13 that leads to
"possibly bankrupt" is set to 7 points; the degree of as-
sociation of w14 that leads to "normal” is set to 2 points.
[0053] Further, the degrees of association illustrated
in Fig. 5 may be those between nodes of an artificial
intelligence-based neural network. Specifically, the
weighting coefficients for the outputs of the nodes of this
neural network corresponds to the above-mentioned de-
grees of association. Further, the network is not limited
to the neural network, and may be of all decision-making
factors constituting artificial intelligence.

[0054] In the example of the degrees of association
illustrated in Fig. 5, a node 61b is a node in which the
reference market potential information P18 is combined
with the reference account settlement information P01
and for which the degree of association for "substantially
bankrupt" is w15 and the degree of association for "to be
managed" is w16. A node 61c is a node in which the
reference market potential information P19 and P21 are
combined with the reference account settlement infor-
mation P02 and for which the degree of association for
"normal" is w17 and the degree of association for "to be
careful" is w18.

[0055] Such degrees of association are what is called
learned data in artificial intelligence. After such learned
data is created, when an advice is actually provided from
now on, the above learned data will be used. In such a
case, in addition to the above-mentioned account settle-
ment information, market potential information about the
potential of the market in which the borrower company
for which the creditworthiness is to be newly determined
develops business is acquired. The market potential in-
formation corresponds to the reference market potential
information, and an analyst report or a securities report
may be directly imported therein. If there is any other
statistical data, that data may be directly imported.
[0056] Based on the new account settlement informa-
tion and market potential information acquired in this way,
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the creditworthiness is searched for. In such a case, the
degrees of association illustrated in Fig. 5 (Table 1) ac-
quired in advance is referred to. For example, in the case
where the acquired new account settlement information
is the same as or similar to P02 and the market potential
information is P21, a node 61d is associated through the
degrees of association, and this node 61d is associated
with "substantially bankrupt" by w19 and with "to be care-
ful" by the degree of association w20. In such a case,
"substantially bankrupt" with the highest degree of asso-
ciation is selected as the optimum solution. However, it
is not essential to select the one with the highest degree
of association as the optimum solution, and "to be care-
ful", which has the lower degree of association but whose
association is recognized, may be selected as the opti-
mum solution. Instead of this, it goes without saying that
an output solution to which no arrow is connected may
be selected, and any other output solution may be se-
lected in any other priority as long as it is based on any
degree of association.

[0057] Fig. 6 illustrates an example in which combina-
tions of the above-mentioned reference account settle-
ment information and reference intellectual asset infor-
mation, and three or more levels of degrees of associa-
tion between the combinations and the creditworthiness
are set.

[0058] The reference intellectual asset information is
information onintellectual assets owned by the company,
and mainly includes information such as patent rights,
utility model rights, design rights, trademark rights, and
copyrights. For the reference intellectual asset informa-
tion, in addition to these, the reference intellectual asset
information includes all kinds of intellectual assets such
as patents pending, designs pending, trademarks pend-
ing, know-how accumulated in the company, sales infor-
mation, customer information, and knowledge about
manufacturing processes, and the intellectual assetitself
may be categorized. Specifically, reference intellectual
assetinformation P22 to P25 in Fig. 6 may be information
classified by type, and may be classified by the number
of patents, for example. Further, it may be categorized
by a pattern (a pattern such as ratios of patent, design,
and trademark), for example.

[0059] In the example of Fig. 6, it is assumed that, as
input data, the reference account settlement information
P01 to P03 and the reference intellectual asset informa-
tion P22 to 25 are used, for example. As such input data,
intermediate nodes illustrated in Fig. 6 are combinations
of the reference intellectual asset information and the
reference account settlement information. Each interme-
diate node is further linked to outputs. For each output,
creditworthiness as an output solution is represented.
[0060] The combinations (intermediate node) of the
reference account settlement information and the refer-
ence intellectual asset information are associated with
each other through three or more levels of degrees of
association for creditworthiness, as the output solutions.
The reference account settlement information and the
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reference intellectual asset information are arranged on
the left side with respect to the degrees of association,
and each creditworthiness is arranged on the right side
with respect to the degrees of association. The degree
of association indicates which of the creditworthiness has
high association with the reference account settlement
information and the reference intellectual asset informa-
tion, which are arranged on the left side. In other words,
this degree of association is an index indicating what
creditworthiness is likely to be associated with each piece
of reference account settlement information and refer-
ence intellectual asset information, and also indicates
the accuracy in selecting the most probable creditworthi-
ness from the reference account settlement information
and the reference intellectual asset information. The pos-
sibility of collecting funds will change depending on the
actual intellectual assets, in addition to the account set-
tlement information. Therefore, the optimum creditwor-
thiness will be searched for based on the combinations
of the reference account settlement information and the
reference intellectual asset information.

[0061] In the example of Fig. 6, w13 to w22 are illus-
trated as the degrees of association. These w13 to w22
are represented in 10 levels as listed in Table 1 in which
the closer to 10 points, the higher the degree of associ-
ation between the corresponding combination as an in-
termediate node and the corresponding output; on the
contrary, the closer to 1 point, the lower the degree of
association between the corresponding combination as
an intermediate node and the corresponding output.
[0062] The search apparatus 2 acquires in advance
such degrees of association w13 to w22 in three or more
levels illustrated in Fig. 6. Specifically, in assessing the
actual search solution, the search apparatus 2 accumu-
lates the past data on the reference account settlement
information and the reference intellectual asset informa-
tion, and which of the creditworthiness was suitable for
these pieces of information, analyzes and examines
them, and thus makes the degrees of association illus-
trated in Fig. 5 in advance.

[0063] The analyzing and examining may be per-
formed by artificial intelligence. In such a case, for ex-
ample, for the reference account settlement information
P01 and the reference intellectual asset information P24,
analysis is performed on the creditworthiness from the
past data. For example, in an example of intermediate
node 61a, itis linked to the outputs of "possibly bankrupt"
and "normal”, and specifically, based on the previous
cases, the degree of association of w13 that leads to
"possibly bankrupt" is set to 7 points; the degree of as-
sociation of w14 that leads to "normal” is set to 2 points.
[0064] Further, the degrees of association illustrated
in Fig. 6 may be those between nodes of an artificial
intelligence-based neural network. Specifically, the
weighting coefficients for the outputs of the nodes of this
neural network corresponds to the above-mentioned de-
grees of association. Further, the network is not limited
to the neural network, and may be of all decision-making
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factors constituting artificial intelligence.

[0065] In the example of the degrees of association
illustrated in Fig. 6, a node 61b is a node in which the
reference intellectual asset information P22 is combined
with the reference account settlement information P01
and for which the degree of association for "substantially
bankrupt" is w15 and the degree of association for "to be
managed" is w16. A node 61c is a node in which the
reference intellectual asset information P23 and P25 are
combined with the reference account settlement infor-
mation P02 and for which the degree of association for
"normal" is w17 and the degree of association for "to be
careful" is w18.

[0066] Such degrees of association are what is called
learned data in artificial intelligence. After such learned
data is created, when an advice is actually provided from
now on, the above learned data will be used. In such a
case, in addition to the above-mentioned account settle-
ment information, intellectual asset information about in-
tellectual assets owned by the borrower company for
which the creditworthiness is to be determined is ac-
quired. The intellectual asset information corresponds to
the reference intellectual asset information, and is infor-
mation such as patent rights owned, and these may be
directly imported. If there is any other statistical data, that
data may be directly imported.

[0067] Based on the new account settlement informa-
tion and intellectual asset information acquired in this
way, the creditworthiness is searched for. In such a case,
the degrees of association illustrated in Fig. 6 (Table 1)
acquired in advance is referred to. For example, in the
case where the acquired new account settlement infor-
mationis the same as or similar to P02 and the intellectual
asset information is P21, a node 61d is associated
through the degrees of association, and this node 61d is
associated with "substantially bankrupt" by w19 and with
"to be careful" by the degree of association w20. In such
a case, "substantially bankrupt" with the highest degree
of association is selected as the optimum solution. How-
ever, it is not essential to select the one with the highest
degree of association as the optimum solution, and "to
be careful", which has the lower degree of association
but whose association is recognized, may be selected
as the optimum solution. Instead of this, it goes without
saying that an output solution to which no arrow is con-
nected may be selected, and any other output solution
may be selected in any other priority as long as itis based
on any degree of association.

[0068] Fig. 7 illustrates an example in which combina-
tions of the above-mentioned reference account settle-
ment information and reference market condition infor-
mation, and three or more levels of degrees of associa-
tion between the combinations and the creditworthiness
are set.

[0069] The reference market condition information is
various information about market conditions. The market
conditions referred to here may be for a target in any
range including one company, the entire industry includ-
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ing that company, Japan as a whole, and the world as a
whole. Examples of this reference market condition in-
formation include price movements of interest rates, for-
eign exchange, share prices of stocks, crude oil, futures,
precious metals, Bitcoin, and the like. This reference mar-
ket condition information may be displayed as a time-
series chart, a line graph, or the like for these targets.
Further, information such as Bollinger band, MACD, and
moving average line may be appended. In addition, this
market condition information may include fundamental
indicators of the company of each stock, and may also
include indicators such as PER (price earnings ratio),
PBR (price-to-book value ratio), and ROE (return on eg-
uity) as well as annual sales, profits, and costs. For for-
eign exchange, information such as a chart illustrating
price movements between currencies, Bollinger Bands,
MACDs, and moving average lines may be appended.
For the reference market condition information, the mar-
ket potential itself may be categorized. Specifically, ref-
erence market condition information P26 to P29 in Fig.
7 may be information classified by type, and may be clas-
sified by separation based on whether or not the stock
growth rate is a specific percentage or more per year, for
example. Further, it may be categorized by a pattern
(e.g., a pattern indicating that the stock growth rate in-
creases rapidly or gradually), for example.

[0070] In the example of Fig. 7, it is assumed that, as
input data, the reference account settlement information
P01 to P03 and the reference market condition informa-
tion P26 to 29 are used, for example. As such input data,
intermediate nodes illustrated in Fig. 7 are combinations
of the reference market condition information and the ref-
erence account settlement information. Each intermedi-
ate node is further linked to outputs. For each output,
creditworthiness as an output solution is represented.
[0071] The combinations (intermediate node) of the
reference account settlement information and the refer-
ence market condition information are associated with
each other through three or more levels of degrees of
association for creditworthiness, as the output solutions.
The reference account settlement information and the
reference market condition information are arranged on
the left side with respect to the degrees of association,
and each creditworthiness is arranged on the right side
with respect to the degrees of association. The degree
of association indicates which of the creditworthiness has
high association with the reference account settlement
information and the reference market condition informa-
tion, which are arranged on the left side. In other words,
this degree of association is an index indicating what
creditworthiness is likely to be associated with each piece
of reference account settlement information and refer-
ence market condition information, and also indicates the
accuracy in selecting the most probable creditworthiness
from the reference account settlement information and
the reference market condition information. The possi-
bility of collecting funds will change depending on the
actual market conditions, in addition to the account set-
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tlement information. Therefore, the optimum creditwor-
thiness will be searched for based on the combinations
of the reference account settlement information and the
reference market condition information.

[0072] In the example of Fig. 5, w13 to w22 are illus-
trated as the degrees of association. These w13 to w22
are represented in 10 levels as listed in Table 1 in which
the closer to 10 points, the higher the degree of associ-
ation between the corresponding combination as an in-
termediate node and the corresponding output; on the
contrary, the closer to 1 point, the lower the degree of
association between the corresponding combination as
an intermediate node and the corresponding output.
[0073] The search apparatus 2 acquires in advance
such degrees of association w13 to w22 in three or more
levels illustrated in Fig. 5. Specifically, in assessing the
actual search solution, the search apparatus 2 accumu-
lates the past data on the reference account settlement
information and the reference market condition informa-
tion, and which of the creditworthiness was suitable for
these pieces of information, analyzes and examines
them, and thus makes the degrees of association illus-
trated in Fig. 5 in advance.

[0074] The analyzing and examining may be per-
formed by artificial intelligence. In such a case, for ex-
ample, for the reference account settlement information
P01 and the reference market condition information P28,
analysis is performed on the creditworthiness from the
past data. For example, in an example of intermediate
node 61a, itis linked to the outputs of "possibly bankrupt"
and "normal”, and specifically, based on the previous
cases, the degree of association of w13 that leads to
"possibly bankrupt" is set to 7 points; the degree of as-
sociation of w14 that leads to "normal” is set to 2 points.
[0075] Further, the degrees of association illustrated
in Fig. 7 may be those between nodes of an artificial
intelligence-based neural network. Specifically, the
weighting coefficients for the outputs of the nodes of this
neural network corresponds to the above-mentioned de-
grees of association. Further, the network is not limited
to the neural network, and may be of all decision-making
factors constituting artificial intelligence.

[0076] In the example of the degrees of association
illustrated in Fig. 5, a node 61b is a node in which the
reference market condition information P26 is combined
with the reference account settlement information P01
and for which the degree of association for "substantially
bankrupt" is w15 and the degree of association for "to be
managed" is w16. A node 61c is a node in which the
reference market condition information P27 and P29 are
combined with the reference account settlement infor-
mation P02 and for which the degree of association for
"normal" is w17 and the degree of association for "to be
careful" is w18.

[0077] Such degrees of association are what is called
learned data in artificial intelligence. After such learned
data is created, when an advice is actually provided from
now on, the above learned data will be used. In such a
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case, in addition to the above-mentioned account settle-
ment information, the conditions of the market in which
the borrower company for which the creditworthiness is
to be newly determined develops business, and market
condition information that reflects the market conditions
of Japan as a whole and the world as a whole are ac-
quired. The market condition information corresponds to
the reference market potential information, and chart in-
formation of stock prices and foreign exchanges may be
directly imported. If there is any other statistical data, that
data may be directly imported.

[0078] Based on the new account settlement informa-
tion and market condition information acquired in this
way, the creditworthiness is searched for. In such a case,
the degrees of association illustrated in Fig. 7 (Table 1)
acquired in advance is referred to. For example, in the
case where the acquired new account settlement infor-
mation is the same as or similar to P02 and the market
condition information is P29, a node 61d is associated
through the degrees of association, and this node 61d is
associated with "substantially bankrupt" by w19 and with
"to be careful" by the degree of association w20. In such
a case, "substantially bankrupt" with the highest degree
of association is selected as the optimum solution. How-
ever, itis not essential to select the one with the highest
degree of association as the optimum solution, and "to
be careful", which has the lower degree of association
but whose association is recognized, may be selected
as the optimum solution. Instead of this, it goes without
saying that an output solution to which no arrow is con-
nected may be selected, and any other output solution
may be selected in any other priority as long as itis based
on any degree of association.

[0079] Fig. 8illustrates an example in which combina-
tions of the above-mentioned reference account settle-
ment information and reference external environment in-
formation, and three or more levels of degrees of asso-
ciation between the combinations and the creditworthi-
ness are set.

[0080] The reference external environment informa-
tion is various information about external environment
information. The external environment information re-
ferred to here typically includes economic data (GDP,
employment statistics, mining and industry production in-
dex, capital investment, labor force survey, etc.), house-
hold data (household consumption survey, household
data, average working hours per week, savings amount
statistical data, annual income statistical data, etc.), real
estate data (office vacancy rate, unit price per tsubo, rent
market price, land price, vacant house data, etc.), and
natural environment data (disaster data, temperature da-
ta, precipitation data, wind direction data, humidity data,
etc.). In addition to the information that reflects a part or
all of such data, the external environment information
includes all information outside the company to be ex-
amined. For the reference external environment informa-
tion, the external environment itself may be categorized.
Specifically, reference market condition information P30
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to P33 in Fig. 8 may be information classified by type,
and may be classified by separation based on data in the
employment statistics, for example. Further, it may be
categorized by a pattern (e.g., a pattern indicating that
the GDP growth rate increases rapidly or gradually), for
example.

[0081] In the example of Fig. 8, it is assumed that, as
input data, the reference account settlement information
P01 to P03 and the reference external environment in-
formation P30 to 33 are used, for example. As such input
data, intermediate nodes illustrated in Fig. 8 are combi-
nations of the reference external environment informa-
tion and the reference account settlement information.
Each intermediate node is further linked to outputs. For
each output, creditworthiness as an output solution is
represented.

[0082] The combinations (intermediate node) of the
reference account settlement information and the refer-
ence external environment information are associated
with each other through three or more levels of degrees
of association for creditworthiness, as the output solu-
tions. The reference account settlement information and
the reference external environment information are ar-
ranged on the left side with respect to the degrees of
association, and each creditworthiness is arranged on
the right side with respect to the degrees of association.
The degree of association indicates which of the credit-
worthiness has high association with the reference ac-
count settlement information and the reference external
environment information, which are arranged on the left
side. In other words, this degree of association is an index
indicating what creditworthiness is likely to be associated
with each piece of reference account settlement informa-
tion and reference external environmentinformation, and
also indicates the accuracy in selecting the most proba-
ble creditworthiness from the reference account settle-
mentinformation and the reference external environment
information. The possibility of collecting funds will change
depending on the actual external environment, in addition
to the account settlement information. Therefore, the op-
timum creditworthiness will be searched for based on the
combinations of the reference account settlement infor-
mation and the reference external environment informa-
tion.

[0083] In the example of Fig. 5, w13 to w22 are illus-
trated as the degrees of association. These w13 to w22
are represented in 10 levels as listed in Table 1 in which
the closer to 10 points, the higher the degree of associ-
ation between the corresponding combination as an in-
termediate node and the corresponding output; on the
contrary, the closer to 1 point, the lower the degree of
association between the corresponding combination as
an intermediate node and the corresponding output.
[0084] The search apparatus 2 acquires in advance
such degrees of association w13 to w22 in three or more
levels illustrated in Fig. 5. Specifically, in assessing the
actual search solution, the search apparatus 2 accumu-
lates the past data on the reference account settlement
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information and the reference external environment in-
formation, and which of the creditworthiness was suitable
for these pieces of information, analyzes and examines
them, and thus makes the degrees of association illus-
trated in Fig. 5 in advance.

[0085] The analyzing and examining may be per-
formed by artificial intelligence. In such a case, for ex-
ample, for the reference account settlement information
P01 and the reference external environment information
P28, analysis is performed on the creditworthiness from
the pastdata. Forexample, in an example of intermediate
node 61a, itis linked to the outputs of "possibly bankrupt"
and "normal”, and specifically, based on the previous
cases, the degree of association of w13 that leads to
"possibly bankrupt" is set to 7 points; the degree of as-
sociation of w14 that leads to "normal” is set to 2 points.
[0086] Further, the degrees of association illustrated
in Fig. 8 may be those between nodes of an artificial
intelligence-based neural network. Specifically, the
weighting coefficients for the outputs of the nodes of this
neural network corresponds to the above-mentioned de-
grees of association. Further, the network is not limited
to the neural network, and may be of all decision-making
factors constituting artificial intelligence.

[0087] In the example of the degrees of association
illustrated in Fig. 8, a node 61b is a node in which the
reference external environment information P30 is com-
bined with the reference account settlement information
P01 and for which the degree of association for "substan-
tially bankrupt" is w15 and the degree of association for
"to be managed" is w16. A node 61c is a node in which
the reference external environment information P31 and
P33 are combined with the reference account settlement
information P02 and for which the degree of association
for "normal" is w17 and the degree of association for "to
be careful" is w18.

[0088] Such degrees of association are what is called
learned data in artificial intelligence. After such learned
data is created, when an advice is actually provided from
now on, the above learned data will be used. In such a
case, in addition to the above-mentioned account settle-
ment information, external environment information
about outside of the borrower company for which the
creditworthiness is to be newly determined is acquired.
The external environment information corresponds to the
reference market external environment information, and
such data may be directly imported. If there is any other
statistical data, that data may be directly imported.
[0089] Based on the new account settlement informa-
tion and external environmentinformation acquired in this
way, the creditworthiness is searched for. In such a case,
the degrees of association illustrated in Fig. 8 (Table 1)
acquired in advance is referred to. For example, in the
case where the acquired new account settlement infor-
mation is the same as or similar to P02 and the external
environment information is P33, anode 61d is associated
through the degrees of association, and this node 61d is
associated with "substantially bankrupt" by w19 and with
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"to be careful" by the degree of association w20. In such
a case, "substantially bankrupt" with the highest degree
of association is selected as the optimum solution. How-
ever, it is not essential to select the one with the highest
degree of association as the optimum solution, and "to
be careful", which has the lower degree of association
but whose association is recognized, may be selected
as the optimum solution. Instead of this, it goes without
saying that an output solution to which no arrow is con-
nected may be selected, and any other output solution
may be selected in any other priority as long as itis based
on any degree of association.

[0090] Fig. 9 illustrates an example in which combina-
tions of the above-mentioned reference account settle-
ment information, the reference management plan infor-
mation, and also the reference market potential informa-
tion, and three or more levels of degrees of association
between the combinations and the creditworthiness are
set.

[0091] In such a case, as illustrated in Fig. 9, the de-
grees of association are expressed for a set of combina-
tions of the reference account settlement information, the
reference management plan information, and the refer-
ence market potential information so that the combina-
tions correspond to nodes 61a to 61e being intermediate
nodes as in the case described above.

[0092] For example, in Fig. 9, the node 61c is associ-
ated with the reference account settlement information
P02 by the degree of association w3, with the reference
management plan information P15 by the degree of as-
sociation w7, and with reference market potential infor-
mation P19 by the degree of association w11. Similarly,
the node 61e is associated with the reference account
settlement information P03 by the degree of association
w5, with the reference management plan information P15
by the degree of association w8, and with reference mar-
ket potential information P18 by the degree of association
w10.

[0093] Similarly in the case where such degrees of as-
sociation are set, the search solutions are accessed
based on the acquired new account settlement informa-
tion, management plan information, and management
plan information.

[0094] In assessing the search solutions, the degrees
of association illustrated in Fig. 9 acquired in advance
are referred to. For example, in the case where the ac-
quired account settlement information is the same as or
similar to the reference account settlement information
P02, the acquired management plan information corre-
sponds to the reference management plan information
P15, and further the acquired management plan infor-
mation corresponds to the reference management plan
information P19, the combination of them is associated
with the node 61c, and this node 61c is associated with
"normal" by the degree of association w17 and with "to
be careful" by the degree of association w18. As a result
of such degrees of association, a search solution will ac-
tually be obtained based on w17 and w18.
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[0095] Foracombination ofthree or more types of such
input parameters, two or more of the reference manage-
ment plan information, the reference management plan
information, the reference intellectual asset information,
the reference market condition information, and the ref-
erence external environment information may be used
for the combination in addition to the reference account
settlement information.

[0096] Further, as illustrated in Fig. 10, reference in-
formation U is composed of reference management plan
information, reference intellectual asset information, ref-
erence market condition information, and reference ex-
ternal environment information, and the like, as well as
reference account settlement information, reference in-
formation V includes reference management plan infor-
mation, reference intellectual asset information, refer-
ence market condition information, and reference exter-
nal environment information, as well as the reference ac-
count settlement information with which the reference
information U is combined to make degrees of associa-
tion, and the assessment may be made based on de-
grees of association between combinations of these piec-
es of information. The resulting output solution corre-
sponds to any of the creditworthiness described above.
[0097] Inthiscase, anoutputobtained forthe reference
information U may be used as input data as itis, and may
be associated with an output through the intermediate
node 61 atwhich the reference information U is combined
with the reference information V. For example, for the
reference information U, an output solution is output, and
may then be used as an input as it is to use the degrees
of association between the reference information U and
other reference information V and to search for an output.
[0098] Intheabove-mentioned degrees of association,
each degree of association is expressed by a 10-level
evaluation, but it is not limited to this as long as it is ex-
pressed by a three or more levels of degree of associa-
tion, and in other words, it may be 100 levels or 1000
levels as long as it is three or more levels. On the other
hand, this degree of association does not include those
expressed in two levels, that is, whether or not they are
related to each other, either 1 or 0.

[0099] According to the present invention having the
above-described configuration, anyone can easily
search for the creditworthiness of a company for which
it is considered for loan, without any special skill or ex-
perience. Further, according to the present invention, it
is possible to determine the search solution with higher
accuracy than when performed by a human. Further, con-
figuring the above-mentioned degrees of association by
artificial intelligence (neural network or the like) and then
learning them makes it possible to further improve the
determination/assessment accuracy.

[0100] Note that, since the above-mentioned input da-
ta and output data are often not exactly the same in the
process of learning, the input data and the output data
may be classified by type. Specifically, the information
P01, P02, ..., P15, 16, ..., which make up input data may
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be classified according to the criteria classified in ad-
vance on the system side or the user side depending on
the content of the information, and a data set of the clas-
sified input data and output data may be created and
used for learning.

[0101] Further, the presentinvention has a feature that
the optimum solution is searched for through the degrees
of association set in three or more levels. The degree of
association can be described by, for example, a numer-
ical value from 0 to 100% instead of the above-mentioned
10 levels, but the degree of association is not limited to
this, and any level can be used as long as it can be de-
scribed by a numerical value of three or more levels.
[0102] By determining the creditworthiness with higher
credibility and less misunderstanding based on the de-
gree of association expressed by a numerical value of
three or more levels, in the situation where there are mul-
tiple possible candidates for the search solution, the can-
didates can be searched and displayed in descending
order of their degrees of association.

[0103] In addition to this, according to the present in-
vention, it is possible to perform determination without
overlooking even a determination/assessment result of
output having an extremely low degree of association
such as 1%. It is possible to cause the user to pay atten-
tion that even a determination/assessment result with an
extremely low degree of associationisinvolved as a slight
sign and may be useful as the determination/assessment
result once every tens or hundreds of times.

[0104] Further, the present invention has an advan-
tage that the search policy can be determined depending
on how to set a threshold value by performing the search
based on such degrees of association of three or more
levels. If the threshold value is lowered, a determina-
tion/assessment result even with the above-mentioned
degree of association being 1% can be picked up without
omission, whereas there is a low possibility to detect a
more appropriate determination/assessment result suit-
ably, and a lot of noise may be picked up. On the other
hand, if the threshold value is raised, there is a high pos-
sibility to detect the optimum search solution with high
probability, whereas typical degrees of association are
as low as they are not required to be taken into consid-
eration but a suitable solution that appears at least once
every tens or hundreds of times may be overlooked. It is
possible to decide which one of the threshold settings to
prioritize based on the ideas of the user side and the
system side, but it is possible to increase the degree of
freedom in selecting such a point to prioritize.

[0105] Further, in the present invention, the above-
mentioned degrees of association may be updated. This
update may reflectinformation provided via a public com-
munication network such as the Internet. When knowl-
edge, information, and data such as event information,
external environment information, household informa-
tion, real estate information, expert opinion information,
and natural environment information are acquired in ad-
dition to the market condition information, the corre-
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sponding degree of association is increased or de-
creased according to these pieces of information.
[0106] In other words, this update corresponds to
learning in the sense of artificial intelligence. Since new
data is acquired and it is reflected in the learned data,
this is just a learning act.

[0107] Further, this update of the degrees of associa-
tion may be not based on the information available from
the public communication network, and may be artificial
or automatic update performed by the system side or the
user side based on the contents of expert research data
and papers, conference presentations, newspaper arti-
cles, books, and the like. Artificial intelligence may be
utilized in such update processing.

[0108] Further, the process of first creating the learned
model and the above-mentioned update may use notonly
supervised learning but also unsupervised learning,
deep learning, reinforcement learning, and the like. In
the case of unsupervised learning, instead of readingand
learning a data set of input data and output data, infor-
mation corresponding to the input data may be read and
learned to make the degrees of association related to the
output data by itself from the resulting information.

[Reference Signs List]
[0109]

1 Borrower creditworthiness determination system
2 Search apparatus

21 Internal bus

23  Display unit

24 Control unit

25  Operation unit

26  Communication unit

27  Estimation unit

28  Storage unit

61  Node

Claims

1. A borrower creditworthiness determination program
for determining creditworthiness of a borrower com-
pany, the borrower creditworthiness determination
program causing a computer to execute:

an information acquisition step of acquiring lat-
estaccount settlement information of aborrower
company for which creditworthiness is to be
newly determined and market potential informa-
tion about a potential of a market in which the
borrower company for which creditworthiness is
to be newly determined develops business; and
a determination step of using a degree of asso-
ciation between a combination of reference ac-
count settlement information including past ac-
count settlement reports acquired in advance
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and reference market potential information
about a potential of the market in which the com-
pany for which the reference account settlement
information has been acquired has developed
business and creditworthiness determined
based on the past account settlement reports,
the degree of association being represented in
three or more levels, so as to determine the cred-
itworthiness of the borrower company based on
the degree of association between the combi-
nation of the reference account settlement infor-
mation corresponding to the account settlement
information acquired at the information acquisi-
tion step and the reference market potential in-
formation corresponding to the market potential
information acquired at the information acquisi-
tion step and the creditworthiness, the degree
of association being represented in three or
more levels.

2. A borrower creditworthiness determination program
for determining creditworthiness of a borrower com-
pany, the borrower creditworthiness determination
program causing a computer to execute:

an information acquisition step of acquiring lat-
estaccount settlementinformation of a borrower
company for which creditworthiness is to be
newly determined and market condition informa-
tion about a market condition in a period of time
when the creditworthiness is to be newly deter-
mined; and

a determination step of using a degree of asso-
ciation between a combination of reference ac-
count settlement information including past ac-
count settlement reports acquired in advance
and reference market condition information
about a market condition in a period of time re-
flected on the reference account settlement in-
formation and creditworthiness determined
based on the past account settlement reports,
the degree of association being represented in
three or more levels, so as to determine the cred-
itworthiness of the borrower company based on
the degree of association between the combi-
nation of the reference account settlement infor-
mation corresponding to the account settlement
information acquired at the information acquisi-
tion step and the reference market condition in-
formation corresponding to the market condition
information acquired at the information acquisi-
tion step and the creditworthiness, the degree
of association being represented in three or
more levels.

3. Aborrower creditworthiness determination program
for determining creditworthiness of a borrower com-
pany, the borrower creditworthiness determination
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program causing a computer to execute:

an information acquisition step of acquiring lat-
estaccount settlement information of aborrower
company for which creditworthiness is to be
newly determined and external environment in-
formation about external environment in a peri-
od of time when the creditworthiness is to be
newly determined; and

a determination step of using a degree of asso-
ciation between a combination of reference ac-
count settlement information including past ac-
count settlement reports acquired in advance
and reference external environment information
about external environment in a period of time
reflected on the reference account settlement
information and creditworthiness determined
based on the past account settlement reports,
the degree of association being represented in
three or more levels, so as to determine the cred-
itworthiness of the borrower company based on
the degree of association between the combi-
nation of the reference account settlement infor-
mation corresponding to the account settlement

information acquired at the information acquisi-
tion step and the reference external environ-
ment information corresponding to the external
environment information acquired at the infor-
mation acquisition step and the creditworthi-
ness, the degree of association being represent-
ed in three or more levels.

The borrower creditworthiness determination pro-
gram according to any one of claims 1 to 3, wherein
the determination step includes using the degree of
association corresponding to a weighting coefficient
for each output of nodes of an artificial intelligence-
based neural network.

A borrower creditworthiness determination system
that determines creditworthiness of a borrower com-
pany, the borrower creditworthiness determination
system comprising:

an information acquisition unit that acquires lat-
estaccount settlement information of aborrower
company for which creditworthiness is to be
newly determined and market potential informa-
tion about a potential of a market in which the
borrower company for which creditworthiness is
to be newly determined develops business; and
a determination unit that uses a degree of asso-
ciation between a combination of reference ac-
count settlement information including past ac-
count settlement reports acquired in advance

and reference market potential information
about a potential of the market in which the com-
pany for which the reference account settlement
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information has been acquired has developed
business and creditworthiness determined
based on the past account settlement reports,
the degree of association being represented in
three or more levels, so as to determine the cred-
itworthiness of the borrower company based on
the degree of association between the combi-
nation of the reference account settlement infor-
mation corresponding to the account settlement
information acquired by the information acquisi-
tion unit and the reference market potential in-
formation corresponding to the market potential
information acquired by the information acquisi-
tion unit and the creditworthiness, the degree of
association being represented in three or more
levels.

A borrower creditworthiness determination system
that determines creditworthiness of a borrower com-
pany, the borrower creditworthiness determination
system comprising:

an information acquisition unit that acquires lat-
estaccount settlementinformation of a borrower
company for which creditworthiness is to be
newly determined and market condition informa-
tion about a market condition in a period of time
when the creditworthiness is to be newly deter-
mined; and

a determination unit that uses a degree of asso-
ciation between a combination of reference ac-
count settlement information including past ac-
count settlement reports acquired in advance
and reference market condition information
about a market condition in a period of time re-
flected on the reference account settlement in-
formation and creditworthiness determined
based on the past account settlement reports,
the degree of association being represented in
three or more levels, so as to determine the cred-
itworthiness of the borrower company based on
the degree of association between the combi-
nation of the reference account settlement infor-
mation corresponding to the account settlement
information acquired by the information acquisi-
tion unit and the reference market condition in-
formation corresponding to the market condition
information acquired by the information acquisi-
tion unit and the creditworthiness, the degree of
association being represented in three or more
levels.

A borrower creditworthiness determination system
that determines creditworthiness of a borrower com-
pany, the borrower creditworthiness determination
system comprising:

an information acquisition unit that acquires lat-
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estaccount settlement information of aborrower
company for which creditworthiness is to be
newly determined and external environment in-
formation about external environment in a peri-
od of time when the creditworthiness is to be
newly determined; and

a determination unit that uses a degree of asso-
ciation between a combination of reference ac-
count settlement information including past ac-
count settlement reports acquired in advance
and reference external environment information
about external environment in a period of time
reflected on the reference account settlement
information and creditworthiness determined
based on the past account settlement reports,
the degree of association being represented in
three or more levels, so as to determine the cred-
itworthiness of the borrower company based on
the degree of association between the combi-
nation of the reference account settlement infor-
mation corresponding to the account settlement
information acquired by the information acquisi-
tion unit and the reference external environment
information corresponding to the external envi-
ronment information acquired by the information
acquisition unitand the creditworthiness, the de-
gree of association being represented in three
or more levels.
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